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Opinion statement

Currently, young asthmatics have little knowledge of the potential effects of work
exposures on their asthma. We expect that education of young asthmatics about the
potential effects of the working environment on their asthma and appropriate steps to
reduce work-related exacerbations will provide these individuals with skills to better
control their asthma. Currently, there is no formal process for this education to our
knowledge. Since the Internet is readily available and widely used by most young
asthmatics, it may provide a useful forum for such education. Our preliminary studies
with development and early validation of a Web-based educational tool for work-related
asthma suggest that this can provide education and may prove to be a useful resource.
Additional studies are needed to determine whether this can be easily used in high schools
or trade schools or in the workplace, and whether the knowledge gained can translate into
reduction of morbidity. Potentially, benefit may also accrue to older working adults with
asthma or those at increased risk of developing occupational asthma.
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Introduction

Asthma is a common chronic condition among adoles-
cents and young adults in the developedworld. InNorth
America, asthma has been demonstrated to affect 9–
12% [1] of young adults and 5–7% of adults [2]. In a
Canadian asthma clinic study, about 40% of 731 adult
asthmatics showed onset of symptoms in childhood [3].
From an administrative database in Ontario, Canada, it
has been estimated that although asthma incidence rates
are falling, the prevalence of asthma will continue to
rise, to an estimated one in eight individuals in Ontario
by 2022 [4]. Adolescent asthmatics often continue to
experience asthma symptoms throughout adulthood
[5], and exacerbations and poor control of asthma may
lead to limitations in quality of life and decline in health
status, as well as negative occupational and socioeco-
nomic consequences [6].

For workers with asthma, exposure to workplace
irritants and sensitizers can result in work-related exac-
erbations. Work-related asthma (WRA) is a general term
which comprises occupational asthma (OA—new-onset
asthma caused by work) and work-exacerbated asthma
(WEA—existing asthma worsened by a workplace trig-
ger). Most research has focused onOA and prevention of
this through primary, secondary, and tertiary preventive
measures. There has been some evidence for success

with this approach, as previously reviewed [7]. How-
ever, worldwide, WRA frequency has been increasing
over the past two decades [8, 9]. Accordingly, the
contribution of WEA to WRA morbidity has been in-
creasingly recognized. WRA accounted for about 50%
of all accepted WRA claims in Ontario [10] in the early
1990s, but accounted for over 70%more recently [11].
WRA has been estimated to occur in up to 25% of
asthmatic workers and studies have indicated that the
socioeconomic impact ofWEA can be great and similar
to that of OA [12]. Accordingly, the 2008 Consensus
Statement of the American College of Chest Physicians
on WRA diagnosis, management, and prevention has
included a focus on WEA, with advice to reduce expo-
sures to potential asthma exacerbating triggers, opti-
mize general asthma control, and improve worker
education [13]. A report from the European Respira-
tory Community Health Survey II [14] indicated that
uncontrolled adult-onset asthma, starting at age 16 or
older, was often associated with exposure to
“asthmagens” at work (that described agents identi-
fied as being disease related, including high- and low-
molecular weight sensitizing agents and irritant
agents). The authors advised that occupational risk
factors be identified early to prevent exacerbations.

Rationale for Development of Work-Related Asthma Educational
Tools for Asthmatics

A report from British Columbia indicated 10-year cumulative prevalence
rates of asthma among members of the working-age population of 51 and
68 cases per 1000 among male and female workers, respectively [15]. The
corresponding prevalence of asthma in the preworking age population (ages
10 to 14) was 154 and 108 cases per 1000 among male and female adoles-
cents, respectively. This high prevalence of asthma among adolescents high-
lights previous literature showing that adolescents can enter the workforce
with preexisting sensitivities that may predispose them to exacerbations and
to increased risk of occupational allergy and asthma [16, 17]. Amongworkers
with WEA in Ontario, a lack of worker knowledge regarding the impact of
work on asthma and of agents that could affect asthma at work was reported
as barriers to early diagnosis [18, 19•].

Exacerbation of asthma related to work can occur from many triggers,
including several that would not affect workers who did not have asthma and
exposures that would not be generally considered “hazardous.” These in-
clude exposures that may cause an irritant-related exacerbation of asthma,
and also exposures that can cause sensitization and occupational asthma.
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Since many young asthmatics are atopic, they may have a greater risk of
developing sensitization to high-molecular weight allergens that relatively
commonly cause OA such as wheat, animals, and fungi [17]. Many such
asthma triggers are not likely to be included in information provided to
workers regarding dangers to health from the materials to which they have
exposure at work (e.g., in the USA, disclosures required by the US Occupa-
tional Safety and Health Act of 1970 and the Workers’ Right to Know law
[20•], and in Canada, the Occupational Health and Safety Legislation [21].
Therefore, educational measures to improve worker knowledge of possible
asthma-causing and exacerbating agents at workmay often not be adequately
provided through the workplace. As a result, initiating employment in a work
environment with asthma triggers may handicap the occupational success
and economic viability of a patient with asthma. Additionally, sub-optimal
awareness of occupational risks among adolescents with asthma entering the
workforce may lead to cases of WEA and OA that could have been prevented.
As a population group, adolescent asthmatics present obstacles to optimal
asthma care in terms of exposure and trigger control as well as medication
compliance [22, 23]. Asthma during adolescence can continue into the adult
years, and appreciation of the potential consequences associated with career
choice and understanding of workplace triggers among adolescent asth-
matics has also increased in recent years [17].

Education regarding possible triggers at work could be delivered by a pri-
mary health care provider or asthma specialist. However, despite the high
prevalence of WEA, occupational histories taken by health care providers from
asthmatics (even in academic settings) have been shown to be incomplete and
discordant with histories documented by patients [24]. A Canadian study
survey of family doctors and respiratory specialist physicians reported that a
majority indicated a need for further education regarding occupational lung
diseases [25].

Asthma educators can provide excellent information to patients with asthma
regarding triggers, avoidance measures for relevant triggers, appropriate use of
inhalers, and management of exacerbations [26]. However, there is limited
availability of asthma educators in primary health care. Educational booklets
and pamphlets have been developed by Lung Associations and Occupational
Health Clinics to assist asthma educators in identifying and providing informa-
tion on workplace triggers and to provide workers with more information, but
their impact on knowledge or behavior has not been objectively measured, to
our knowledge.

Ideally, adolescents and young adults with asthma would receive infor-
mation about WRA before entering the workforce. To the best of our knowl-
edge, no programhas existed to systematically provide such information. The
Internet is an attractive choice as an educational medium in this population.
An interactive, online tool would allow dynamic and flexible content pre-
sentation that can be rapidly modified to reflect new data and/or changing
demands, easy accessibility from any Internet-accessible computer or hand-
held device, and increased privacy of content delivery, as access need not
occur in a physician’s office, school classroom, or guidance office. Addition-
ally, Internet-based knowledge transfer results in the possibility of self-initi-
ated, convenient data access, available 24 h a day. These features address
many of the health system barriers to conventional asthma education,
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including limited availability of staff time, the need for educational ap-
proaches that can be sustained across various settings of care (school, home,
clinic), the need to adjust content to meet individual patients’ needs, a desire
to monitor learners’ comprehension, conservation of patients’ time and
resources, and lack of reimbursement for patient education [27].

Approximately, 89% of North Americans now have access to the Inter-
net (http://www.internetworldstats.com/stats.htm), and over 72% of Inter-
net users reported searching online for health information within the past
year [28]. The Internet may be particularly effective in adolescents and
young adults because they often have both easy access and the technical
ability required and because they often perceive computers to be an
attractive leisure activity [29]. Previous studies have demonstrated that
unmet adolescent health needs can be very successfully addressed in a
Web-based environment [30]. Qualitative studies have also demonstrated
the willingness of asthmatics [31], and of adolescent asthmatics in partic-
ular, to use Web-based resources for asthma education [32]. A previous
study of a Web-based asthma information resource demonstrated not only
high levels of patient acceptance and improved asthma knowledge, but
also improved asthma-related health outcomes in children and adolescents
with asthma [33]. A randomized controlled trial of an interactive multi-
media asthma education and tracking system in asthmatics between ages
7–17 demonstrated similar results, with most participants finding it easy
to use and expressing a willingness to use it again [27]. In a previous study,
an asthma website designed to provide patients with personalized feed-
back regarding their condition prior to a physician visit enhanced their
knowledge of asthma and improved communication with their physician.
Physicians suggested that the website has the potential to improve the
quality of care provided to patients with asthma [34].

Another unique feature of an Internet-based educational resource is the
ability to promote user engagement through peer interactivity, by enabling
such features as chat rooms, web logs, e-mail, and message boards. A qual-
itative study suggested that adolescents with asthma value peer information
sharing as part of learning [32], and programs incorporating a social function
are generally more popular with young people, often supporting friendships
and providing peer supports for those whomay otherwise feel isolated due to
their health condition [29, 35]. This feature would be valuable in a Web-
based WEA educational resource, enabling open communication and learn-
ing between peers about particular asthma-related workplace dangers and
protection.

Improved awareness of risk factors and preventive strategies among adoles-
cents and young adults entering the workforce may reduce morbidity, work
loss, and socioeconomic consequences in this large group of workers. While
there is no place for preemployment screening, and those with asthma should
not suffer discrimination in their choice of jobs due to their asthma, we
nevertheless consider it appropriate for those with asthma who are planning
work, and for those who have recently started work, to understand whether or
not there is an increased chance of asthma exacerbation from the job they select
and how to detect and manage exacerbations that may occur (in some cases by
adjustment of asthmamedications alone, and in other cases, by also modifying
the work exposure(s)).
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Considering the potential impact of WEA on occupational and socio-
economic status, our research group sought to identify the degree to which
adolescent asthmatics perceive and appreciate asthma as a factor in career
choice. Our findings [36] showed that 65% of adolescents and young
adults with asthma state that asthma is not an important factor in their
career plans and that only 54% believe that it is important to wear
protective equipment in the workplace when appropriate. Additionally,
44% of participants could not identify any occupation that could poten-
tially aggravate asthma. While 80% of these asthmatics sought out their
family physician for asthma care, they were statistically more likely to
discuss asthma and its impact on their future career with their parents or
friends than with their physician. While optimal medical management of
young adult asthmatics can be achieved if physicians understand their
needs and perspectives towards their asthma, the findings of our research
group indicate that clear knowledge gaps exist among young adult asth-
matics with respect to the interaction between asthma and the workplace,
and these issues are not routinely raised with primary care physicians. This
further reinforces the need for a patient-directed educational intervention.

To date, the impact of WEA education on behavioral and clinical outcomes
in adolescents and young adults with asthma has not been evaluated. Factors
which are likely to enable adolescents and young adults to make informed
decisions about potential workplace hazards and risk mitigation strategies
include the following: (a) knowledge of potential asthma triggers that can be
found in various workplaces (industrial and non-industrial), including poten-
tial irritants and potential allergens and the difference between these; (b)
understanding the influence of underlying asthma severity and asthma control
on work exacerbation; (c) understanding how to determine personal asthma
severity and current level of asthma control; and (d) immediate and long-term
actions to take if asthma worsens while employed, and particularly while at
work [37].

It should be noted that knowledge and care gaps relating to WEA are
not limited to patients, but extend into primary care as well. Primary
health care providers often have inadequate training and knowledge of
WEA and have limited time to explore these issues with patients. Accord-
ingly, a patient-oriented Web-based work-related asthma educational tool
may fill this need. After a market survey indicated a lack of adequate
existing Web-based WRA resources, our research team developed such a
resource through iterative design and testing in serial focus groups with
young asthmatics [37]. Recently, we also demonstrated that this tool
successfully increases WRA knowledge in patients seen at a tertiary care
asthma clinic [38••]. This pilot study involved 34 adult asthmatics, 23
(68%) of whom were employed at the time of their clinic visit. The average
age was 51 years (range 22 to 83 years), a majority were female (68%),
and the mean time since asthma diagnosis was 22 years. Participants
scored significantly higher on a WRA knowledge questionnaire following
interaction with the Web-based tool, and most knowledge gains were
retained at 1-year follow-up (19 participants). Further validation of this
tool and any other such educational tools among young asthmatics, in-
cluding their impact on asthma-related and workplace behaviors, and
ultimately, on clinical outcomes, is now required.
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